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intraluminal device 

(57) Disclosed is a intraluminal device suitable for 
Santation in a body. Said intraluminal dev.ce .s pro- 
vided with a coating which comprises: 



50-97% heparan sulfate; 
1-20%laminin; 
0,2-15% type IV collagen. 

Furthermore a coating is disclosed w^ch J0^"9 
is suitable for the above mentioned device as wel as a 
method for preparing such device, compnsmg the steps 
of: 

. providing a intraluminal device for implantation in a 
. preparing a composition, comprising, in about 50 
mg/ml solvent: 



50-97% heparan sulfate; 
1-20% laminin; 
0,2-15% type IV collagen; 

the solvent being a suitable buffer or water; 

dipping the intraluminal device in the composition; 

dj/lng the dipped intraluminal device. 
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[0001] The present invention relates to a intraluminal 
devrce, suitable for implantation in a tody wl^ch ^ ra 
ummal device b provided with a coating 
[0002] Intraluminal devices of the above mentioned 
type are generally known and applied. Suchdevice^are 
for example applied in the trelent of S vTi 
blod«ge in which the blocked blood vessel St is S 
ed fonowedby placing a vascular prostheslTpaT^ 
sel m the dilated state. This treatment does however 
give nse to several problems With regard to thevascuTar 
eration ,s not regulated and as a consequence thereof 
undes.,3ble local thrombosis can take pLe 

E ini"r "^P'^"'-«°n. the intraluminal 

dev^e interacts with the vesselwall surface and the 

d "oTne ,r Of the intralumi a 

device is generally complete within two to three months 

te'^hniques available for 
con r I n the thrombogenicity of intraluminal de^cls 
such as for example vascular stents. Thrombosis can 
passively be prevented by creating an inrrt s" a" 
Which improves the surface characteristics that Mu 

encethrombosis.Suchcharacterfeticscomprise?forex. 
ample, charge, wettability and topography. 
[0005] Thrombosis can also be prevented by bindina 

tTrh:^rr?'""''°"^"'^"^'"'=^'"'^''''"hrVmbori 

in? h. °^ ""'^'^ components are prostagland- 

[0006] Furthermore, thrombosis can be controlled bv 
thrombot c response. This can be achieved coating the 
thrnlr ' ^^^^'^y ''^--"ng a con rol ed 

orncer \l k' ^^^'"'^^^ fib" is 

no longer thrombogenetic. 

[0007] Thrombus formation can also be limited bv di.= 
guismg the stent surface with plasma protets uc'h s 
albumin, gamma globulinsor phospholipids which 

[0008] The above mentioned coatings have an anti- 

rnnno,'^ thrombosis or restenosis. 
10009] The present invention aims to provide for a in 

tra^^minal device according to the preamblewhihafte. 
-mp antation in a body adds to an improvement ofle 
process of vascular healing and which provides for an 
improved anti-thrombogenicity. «s ror an 

Eedtor/°i '''' 

^ ^ 'ntraluminal device according to the ore 
amble, which is characterised in that the co'a.ng c^m- 



50-97% heparan sulfate; 
1-20%laminin; 
0.2-15% type IV collagen. 

' ^^"''''"^''"3 ^ intraluminal device with a coat- 

ng Of the above specified composition a suitableTub- 

DuTnn T °" "'''^'^ '^-"^ grow 

Du mg the growth the endothelial cells create their ow^' 
matruc upon which to grow and remain attached. Giten 
ma the normal endothelium is non-thrombogenic. pro 
vding a coatng suitable for endothelial cell growth can 

^r^rosr-"^^^'^^ 

present in the basement membrane of the blood vessel 
wa^l and are suitable for endothelial cell growth The 
heparan sulfate is an Important component as has an 

uttotr;?""'°^^"^^'^^^ 

pie UNA and RNA in gene therapy. Finally, type IV col- 
agen adds to an improved attachment Of tie ^at^ng^ 
the intraluminal device as well as a better attachment of 

;::irardS^"^°"'^^----ofther' 

^5 [0013] The coating according to the present invention 

ng cycle. The coating provides a fertile rich environment 
for endothelial cells and regulated thrombus fo ma«on 

so the 17 *° "'^""^^ ^^^^'"9 to the prior a^- 
the coating according to the present invention has a 
proleferative effect. As a result of proleferat^/e effect 

c eVs'T ^""-'^'^'^ thereby de 

creas ng he period during which thrombosis can occur 

- pZi '"'P'""="'^^^'"''°^--t the coating com- 

75-95% heparan sulfate; 
3-10% laminin; 
0,5-10% type IV collagen. 



SmnrLr ' ^^T' embodiment the coating 

comprises entactin and nidogen 

S theLa^itTr:'""'' '''' '° '"tegrity 
45 Ir.^, y ""P™^e the attachment of the 

coainifJjhp'r advantageous embodiment the 
coatmg furthermore comprises a growth factor 
[0018] Growth factors in general stimulate the growth 

- tts=::er""-^"-"^----" 

[0019] Preferably, the growth factor is chosen from 
the group consfeting of bFGF. IGF. TGF-E, and VEGF 

55 , "^"^ '^'^^'^"^ 9^°*th factors bFGF (basic fi- 

b^obl^tgrowthfactor). IGf^ (insuline like groJh factor . 
^F-^ (transforming growth factor), and VEGF-145 

(va^larendothelialgrowthfactorjaliaddto^iegr^^^^ 
of specific components. ^ 
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100211 in order to prevent any risk of infecfon. the 
coatinq advanatgeously comprises an antibiotic. 
O0I2I in orde?to have an optimal effect the antit^ot. 
should be a broad spectrum antibiotic, such as gen- 

Sr'ln a preferred embodiment the coating of the 
Intraluminal device according to the present invention 
comprises vitronectin. .^n :,ttarh. 

ro0241 Vitronectin offers a good basis for cell attach- 
ment moreover it binds Reopro® which is a compound 
rhaLwnanti.thromboticeffect.Byincorporahngv- 
ronectin in the intraluminal device coating and admmis- 
tering Reopro® to a patient, thrombosis is even further 

E'ln a particular preferred embodiment of the in^ 
Sraluminal device according to the present invention, the 
coating comprises: 

85-95% heparan sulfate; 

5-6% laminin,; 

3-4% type IV collagen; 

0,5-1 ,5% entactin and nidogen; 

0,001-1% growth factors; 

0,001-1% antibiotic. 



[00261 In a preferred embodiment the intraluminal de- 
lice comprisis a vascular prosthesis such as a stent or 
a graft. The stent as well as the graft can be prepared 
from different materials known to the person skilled m 

S The coated intraluminal device according to 
he present invention can furthermore be used as a ba^ 
sis for therapies such as. for example, drug delivery and 
gene therapy. Drugs can be binded to the coating such 
Lt the release thereof is controlled. As mentioned in 
he above, the presence of laminin in the coating im- 
proves the bindings which are desired and requirend in 
gene therapy. It is also possible to provide for one or 
more radioactive molecules in the coating m order to in- 
hibit cell growth, if desired. 

mo28] The present invention also relates to a coating 
suitable for application to a intraluminal device accord- 
ing to the present invention. 

roo291 It will be clear that such coating may also be 
used on other substrates which can be implanted m a 

moto] The presentinvention also relates to a method 
Sor preparing a intraluminal device according to the 
above, comprising the steps of: 
. providing a intraluminal device for implantation in a 

- pSjaring a composition, comprising, in about 50 
mg/ml solvent: 



the solvent being a suitable buffer or water; 
. dipping the intraluminal device in the composition; 
and . 
5 - drying the dipped intraluminal device. 

[0031] The method as such is very simple and easy 

0 perform and moreover is not J 
drySng step can take place with or without heated or 

" S'Ser^edembodimentsofthemethodacco^ 
ing to the present invention are given m claims 13-17. 

(5 Claims 

1 intraluminal device, suitable for implantation in a 
' body, which device is provided with a coating, char- 
acterised in that the coating comprises: 

20 

50-97% heparan sulfate; 
1-20% laminin; 
0,2-15% type IV collagen. 

25 2. intraluminal device according to claim l.charater- 
ised in that the coating comprises: 



50-97% heparan sulfate; 

1-20% laminin; 

0,2-15% type IV collagen; 



75-95% heparan sulfate; 
3-10% laminin; 
,0 0,5-1 0% type IV collagen. 

3 Intraluminal device according to claim 1 or 2 char^ 
acterised in thatthe coating comprises entactin and 
nidogen. 

4 intraluminal device according to claim 1 -3, charac- 
terised in that the coating furthermore comprises a 
growth factor. 

40 5 Intraluminal device according to claim 4, charater- 
■ ised in that the growth factor '^ chosen from the 
group consisting of bFGF, IGF. TCF-E^ and VEGF- 
145. 

45 6. Intraluminal device according one or more Of t^^ 
preceding claims, characterised in that the coating 
comprises an antibiotic. 

7 intraluminal device according to claim 6. character- 
so " ised in that the antibiotic comprises gentamycme. 

8. intraluminal device according to one or ^re of the 
preceding claims, characterised in that the coating 
comprises vitronectine. 

9 intraluminal device according to one or more of the 
preceding claims, characterised in that the coating 
comprises: 
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85-95% heparan sulfate; 

5-6%laminin,; 

3-4% type IV collagen; 

0.5-1.5% entactin and nidogen; 

0,001-1% growth factors; ' 5 

0.001-1% antibiotic. 

10. Intraluminal device according to one or more of the 
preceding claims, characterised in that the prosthe- 
sis comprisis a stent or a graft ,„ 

11. Coating suitable for a intraluminal device according 
to one or more of the preceding claims M 0. 

1 2. Method for preparing a Intraluminal device accord- is 
mg to one or more of the claims I-IO. comprising 

the steps of: ^ 



- providing a intraluminal device for implantation 
in a body; 

- preparing a composition, comprising, in about 
50 mg/ml solvent: 

50-97% heparan sulfate; 

1-20%laminin; 

0,2-15% type IV collagen; 

the solvent being a suitable buffer or water; 

- dipping the intraluminal device in the composi- 
tion; and 

- drying the dipped intraluminal device. 

13. Method according to claim 1 2, characterised in that 
the composition comprises entactin and nidogen. 

14. Method according to claim 12 or 13. characterised 
in that the composition furthermore comprises a 
groMh factor, chosen from the group consisting of 
bFGF, IGF, TGF-Et and VEGF-1 45. 

15. Method according to one or more of claims 12-14 
charaterised in that the the composition comprises 
an antibiotic. 

16. Method according to one or more of claims 12-15 45 
characterised in that the composition comprises vit- 
ronectins. 

17. MeOiod according to one or more of the claims 
prises' " ^'^'''^''^^'^ '^^t file composition com- so 



85-95% heparan sulfate; 

5-6% laminin,; 

3-4% type IV collagen; 

0,5-1 ,5% entactin and nidogen; 

0,001-1% growth factors; 

0,001-1% antibiotic. 



4 



EP 1 088 564 A1 



European P"*"* 
OftlM 



EUROPEAN SEARCH REPORT 



EP 99 20 3203 



-^^^UiS^WNSIDERE^^ 



" ciutfl*rfdocuit»rtw1ftWI«tflo^i*h9«aM»opA^ 



W lywTwtM f «- — 

SCHNEIDER A ET AL: "An Improved method 
for endothelial cell seeding on 
polytetrafluoroethylene small caliber 

SlrorfA^U^^^^^^^^^^^ (1^92 APR) 15 
(4) 649-56. , XP000884442 

♦ the whole document^ 

EP 0 945 145 A (SHIHIZU YASUHIKO ;TAPIC 
THTFRHATIONAL CO LTD (JP)) ^ 

♦ claims; example 1 *_ 

UO 95 31944 A (VEC TEC IHC) 
fo SoveSe? 1995 (1995-11-30) 

♦ claims; examples * 

HO 99 01167 A (MINNESOTA HININS & HFG) 
14 January 1999 (1999-01-14) 

♦ page 3, line 1 - line 5 * 

US 4 963 146 A (LI SHU-TUNG) 
16 October 1990 (1990-10-15) 

♦ claims ♦ 

Derwent Publications Ltd.. London, GB, 
Clasfoie; AN 1986-194636 
f Sf'ef 12?974 A (ADV KAIHATSU KENKYU). 
17 June 1986 (1986-0fr-17) 
' - abstract * 




5 



EP 1 088 564 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
OM EUROPEAN PATENT APPOSJSSS NO 



EP 99 20 3203 



The 5»>»*6««e«.«o.itJSdlntf^^ 



I nwfely aJven fer the pupooe Wonnallon. 

01-03-2000 



PatBrt doeumant 
dted In aoarch reoQrt 



Patsnifamly 



EP 0945145 A 29-09-1999 ~To 9822155 A 
W0 9531944 ~A 30-ll-1995~ 



28-05-1998 



US 
AU 
AU 
EP 
WO 
US 



5643712 A 
2517395 A 
2595195 A 
0759692 A 
9531897 A 
5699793 A 



01-07-1997 
18-12-1995 
18-12-1995 
05-03-1997 
30-11-1995 
23-12-1997 



US 4963146 
JP 61128974 



16-10-1990 



US 5026381 A 



17-06-1986 



NONE 



25-06-1991 



